Labor market programs that are found to shorten unemployment duration might not be societal efficient if participants do not find suitable jobs in terms of stability, wages, occupation, etc. This paper investigates whether a program, that previously has been shown to lower unemployment duration, also had positive effects on jobs with respect to labor market earnings. The contribution of the paper is two-fold: First, we show that the program had positive effects on earnings in the short term for men, and in the medium and long term for men in one county, which we attribute to the mere taxing of leisure time and human capital accumulation/removal of frictions, respectively. Second, we show that the positive effects are heterogenous across earnings distributions. Taxing leisure time primarily affects low earners while human capital accumulation and removing frictions tend to help high earners. JEL codes: J31, J64, J68
Introduction
Many welfare states are characterized by a flexible labor market for firms and a generous social safety net for redundant workers. They typically entail a large public sector, high social benefits, low firing costs and are sustainable under two conditions: (i) that the unemployment rate is low and (ii) that the labor market participation rate is high. Due to the presence of frictions and a depreciation of human capital, those welfare systems provide a wide range of Active Labor Market Programs (ALMP) to ease the transition of laid off workers out of unemployment. Since the usage of ALMPs by now is the norm, it is no longer the question of should we make use of labor market training, but rather which kind of training, and which timing should the programs have, that are key questions. This paper sheds light on the latter by examining whether advancing ALMP to early in the unemployment spell has short term and/or long term consequences on earnings and if they affect different workers differently.
Active labor market programs are generally intended to operate in two dimensions:
(i) reduce frictions and rebuild human capital of the unemployed worker, and (ii) induce the unemployed to search actively for a job. We find evidence suggesting that advancing ALMP to the early stages of an unemployment spell drives the former in one sample and the latter, in terms of taxing of leisure time, in the other three of our four samples.
The Public Employment Services (PES) should organize contacts with the unemployed workers in such a way that those in need of updated skills are given training and those already capable of taking up a job are taught how to search for the right jobs. However, due to institutional constraints and lack of complete knowledge of ALMP systems it is difficult in practice to set up a system that works efficiently in terms of costs, unemployment duration, employment outcomes, etc. This paper contributes to the knowledge by examining the effects of an early intervention towards newly unemployed workers on earnings.
The early intervention includes (in this sequence): job search assistance, meetings with a case worker, and formal labor market training. Instead of focusing on exit to employment or not, we make use of detailed data and inspect earnings in the short, medium, and long term from early participation in active labor market policy programs. 1 To do this, we explore a randomized controlled trial (RCT) carried out during the winter of 2005/2006. The purpose of the RCT was to test whether an early effort could help newly unemployed workers back to work faster than otherwise. All workers entering a fresh unemployment spell during the trial window participated in the trial which lasted for up to 39 weeks into the unemployment spell. Random assignment by day of birth allocated roughly half of these individuals to a treatment group with early ALMP participation and half to a control group who stayed in the ongoing system where they only needed to meet with a case worker every 13 weeks. We use Danish administrative register data that allow us to measure labor market careers of all individuals involved in the RCT, both prior to entering the RCT and up to eleven quarters after. From these registers, we construct average quarterly earnings by following each of their employment spells. Our findings suggest that the early effort primarily affects average earnings in the short term, and using a quantile approach we show a heterogeneous impact where low earners respond more towards the intervention than medium to high earners. The early intervention places more requirements upon the unemployed in the sense that they actually had to meet at the PES and thus spend time that would otherwise be left for themselves and thereby taxed the leisure time for the treated compared to the non-treated.
Since ALMP schemes are designed to both increase the exit rate out of unemployment and to provide the unemployed with better skills in order to improve the quality of the worker-firm match, it is thus not sufficient to only evaluate exit and return rates but also take into account post-unemployment labor market outcomes (see Crepon, Dejemeppe, and Gurgand (2005) ). Previous studies have hence examined earnings gains/losses from no versus some labor market training. 2 Munch and Skipper (2008) e.g. examine how ALMP participation between 1995-2000 affects transition to employment and wages on Danish data. They find that labor market training lowers hourly wages but prolongs the duration of employment. They also highlight the importance of including labor market outcomes as the measure of evaluating ALMP settings. To further increase our understanding of ALMP impacts on post-unemployment employment, this paper focuses on a very important outcome, i.e. earnings. However, this paper differs from such analyses by investigating advanced treatment versus normal treatment and thus complements these papers. Often treatment effects are identified by assuming proportionality between elapsed duration (baseline hazards) and a regressor function as well as a finite distribution of unobserved heterogeneity ensuing that a mixed proportional hazard framework can be applied (see Abbring and van den Berg (2003) ). Other frameworks, labeled matching methods, identify treatment effects by assuming that observable variables describe all relevant mechanisms behind selection into programs and subsequent labor market outcomes (see Heckman, Ichimura, and Todd (1997a) ). By using a randomized controlled trial we effectively identify treatment impacts directly without the usual assumptions and parametric restrictions. However, as we point out later, we do weight our estimates by inverse propensity scores, although this only slightly affects the results.
Using propensity score matching, Lechner (1999) finds no positive effects of off-the-job training on earnings or employment probabilities for East German workers after the unification. Using a similar approach Jespersen et al. (2008) analyze costs and benefits of labor market programs in Denmark. They find both public and especially private job training to have positive earnings effects, even after correcting for the opportunity costs of training.
However, their analysis relates to effects from training versus no training (or training at a later point in time). For two Swedish labor market programs targeted towards young unemployed, Larsson (2003) finds zero or negative short term effects and zero or slightly positive long term effects of participating in the programs. Instead, in the duration literature, Gaure et al. (2012) examine effects of unemployment benefits and ALMP participation on unemployment duration together with short term post-unemployment employment stability and earnings in Norway. They find that participation in ALMP lengthens the unemployment duration. However, they estimate ALMP to induce a higher probability of eventually finding a job, and once the job is found, expected earnings have increased as well. Examining young workers staying unemployed for more than nine months after finishing school, Cockx and Picchio (2013) find that prolonging the unemployment lowers the chance of getting a job, but has no effect on starting wages once a job is found. Of course, when analyzing non-experimental data, authors need to impose strict assumptions on their models in order to identify causal effects of treatment. Instead, when clearly defined experiments are available, less stringent assumptions deliver causal effects. For a US ALMP experiment, targeted unemployed believed to have a low probability of re-entering employment before benefit exhaustion, Black et al. (2003) find that program participation decreases expected unemployment by 2.2 weeks with subsequent earnings increased by $1,000.
However, these papers all deliver average impacts. 3 Heckman, Smith, and Clements (1997b) were among the first to acknowledge that average program effects cannot always constitute an adequate measure of total welfare gains from treatment and instead showed how to use a quantile approach to identify heterogeneous treatment effects. Bitler, Gelbach, and Hoynes (2006) also showed that although average effects deliver interesting insights, they might cover clear heterogeneous effects over earnings distributions. Often specific treatments given on a broad scale to all unemployed unrelated to their position in the earnings distribution might affect different types differently. Comparing two experimental programs -one disregarding income from tax up to the poverty line and the other disregarding income up to a fixed, but lower threshold -they find considerable heterogeneous impacts conditional on the earnings distribution. This paper fits into the growing literature estimating heterogeneous impacts instead of average impacts of labor market programs. Djebbari and Smith (2008) The rest of this paper is laid out as follows: Section 2 sketches our data and the institutional setting. Section 3 discusses which effects are ex ante expected of the RCT, section 4 reviews the econometric methodology that we utilize, and in section 5 we present our empirical results. Finally, section 6 concludes.
Data and Institutional Settings
The Danish labor market is characterized by a flexible hiring/firing procedure and a generous benefit system. This system can only be maintained by securing that workers who are laid off search actively for new jobs and if necessary, build upon their human capital.
Over the years the Danish labor market has seen a considerable number of reforms that have entailed more and more requirements of the unemployed workers in order to keep their rights to UI benefits. Alongside with the system becoming more advanced there has also been a growing interest from the Danish government in expanding the knowledge on 3 Black et al. (2003) estimate heterogeneous impacts in an earlier working paper version, though. be violated. These facts, on top of slight differences in the RCT structure between the counties are the reasons that we will not be pooling the counties together, but instead do the full analysis on each county separately for men as well as women.
A primary county difference in the economic setting during the trial was obviously the local unemployment rates (cf. Table 1 ). Nonetheless, unemployment in both counties was still at relatively low rates during the trial, and it is plausible that they will not be the driving force behind our results, and at the least both treated and non-treated within counties faced the same local labor market. Notes: Labor market tightness calculated as the average number of vacancies divided by the average number of unemployed. The number of vacant jobs is collected by the National Labor Market Board by gathering information from the local job centers. The number of unemployed is calculated using the DREAM data supplied by the National Labor Market Board.
differences between short term treatment effects in Storstroem versus Southern Jutland.
In the long term, however, there is a stronger difference in the labor market tightness between the two counties with .39 vacant jobs per unemployed worker in Storstroem and
.57 vacant jobs per unemployed worker in Southern Jutland (a difference of 47 percent). In other words, there is, ceteris paribus, easier access to vacant jobs in Southern Jutland than in Storstroem county in 2008. Given these market tightnesses, we would generally expect workers in Southern Jutland to have better outside options than workers in Storstroem, and so we would expect more positive results in Southern Jutland than in Storstroem.
The Trial Setting
The RCT consisted of an intensification of the 2005 ALMP system. In contrast to the non-treated, treated individuals were exposed to: (i) a two-week Job Search Assistance (JSA) program, (ii) frequent meetings with a case worker, and (iii) earlier entry into labor market training. The RCT setting was constructed by randomly assigning a fraction of newly unemployed (UI benefit eligible) individuals to a treatment group by day of birth.
If born between the 1st and the 15th of any given month, he was assigned to the treatment group.
There was no publicly announced description of the RCT before it was implemented.
The participants in the control group were not told they were put into a control group of an RCT and individuals in the treatment group were notified by letter that they participated in a pilot study a week and a half after registering as unemployed and thus entering the trial.
This particular RCT constitutes a good background for the analysis in this paper as the random assignment eliminates selection into treatment groups and thus delivers identification of treatment impacts on earnings directly. Other studies have already shown QB to have positive (negative) short term effects for men (women) in terms of the exit rate out of unemployment and to lower the probability of re-entering unemployment for men (see Graversen and van Ours (2008a,b) , Blasco and Rosholm (2011), Vikström, Rosholm, and Svarer (2013) ). However, there is no study investigating both short and long term impacts of the early effort on earnings. Even though we now know that QB had positive effects on the exit rate from unemployment for men in the short term, which would lead us to suspect positive effects on earnings as well, it is no guarantee that such effects are prolonged to the medium and long term. Card et al. (2010 Card et al. ( , 2015 e.g. find that studies of labor market policies with zero or negative short term effects can have positive long term effects. We thus follow up and describe effects of QB not only in the short term, but also in the medium and long term.
A fundamental feature of QB was that it consisted of sequential treatments causing it intractable to identify whether e.g. it was the meetings with a case worker having an impact or it simply was that the JSA program had a delayed effect. However, we argue, analyzing whether early interventions have long term labor market outcome effects provides important knowledge and insight into the full impacts of ALMP schemes. Given the structure regarding timing of treatments, we would expect the first treatment -the two-week JSA program -to comprise most of any potential impacts.
Although QB was conducted at the same time in Storstroem and Southern Jutland, there was not perfect alignment between them as they differed in two aspects. (1) The meeting frequency differed between the two counties such that in Storstroem county the treatment participants were to meet with a case worker once every week between week 9
and 15 while treated individuals from Southern Jutland should meet with their case worker once every other week. (2) Southern Jutland primarily made use of private providers to carry out the frequent meetings while Storstroem conducted the meetings in-house. These differences between the counties de-facto means that QB was not one but two RCTs, and the analysis in this paper is thus carried out for each of the counties separately.
Despite the intended meeting intensity, the actual intensity was somewhat less, but still higher in Storstroem than in Southern Jutland. Rosholm (2008) shows that the weekly meeting intensity was .3 to .4 for treated and .1 for non-treated during week 9 to 15 of the unemployment spell in Storstroem and .3 (.1) for treated (non-treated) in Southern
Jutland.
The RCT exploited in this paper has previously been used to analyze unemployment exit-and reentry-rates. Graversen and van Ours (2008a,b) find that treated individuals experienced shorter unemployment durations. They use a mixed proportional hazard model and find a 30% higher exit rate to employment for treated participants compared to non-treated. Rosholm (2008) finds a similar estimate on the exit rate out of unemployment, but also shows that when controlling for time-varying indicators of treatment, all positive effects vanish and some even become negative, the so-called lock-in effect. He finds that the estimated risks of meetings and being activated drive the difference in the job finding rates between treated and non-treated individuals. Vikström et al. (2013) use non-parametric bounds on the estimates, developed by Vikström, Ridder, and Weidner (2015) , to separate the sub-treatment effects on the exit rate out of unemployment. They find that job search assistance, frequent meetings and labor market training threats have positive impacts on the exit rate. Gautier, Muller, van der Klaauw, Rosholm, and Svarer (2012) examine the outcomes for non-treated unemployed workers and compare these with unemployed workers in different counties of Denmark, unaffected by the RCT, to measure general equilibrium effects on job finding rates. They find evidence of negative spillovers from treatment. Specifically, they find that estimating effects of treatment without accounting for externalities will result in an upward biased estimate. Finally, Blasco and Rosholm (2011) analyze long term effects on post-unemployment employment stability in terms of duration on self-support after leaving the unemployment pool. They find that treatment increases the post-unemployment self-support duration by ten percent for men while treated women show no post-unemployment stability effects. Decomposing the effect, they show that 20-25 percent is due to lagged duration dependence in the sense that treated find jobs faster, and short lagged unemployment duration leads to longer employment duration. as unemployed were entitled to the maximum period of UI benefits -four years. In total 5,180 individuals registered as newly unemployed during the trial window, split into 2,542 assigned to treatment and 2,638 to be controls. Of these, 12 treated and 15 non-treated appears to have been placed in the wrong group conditional on their day of birth and are thus deleted from the sample. 43 persons are listed as unemployed as a result of special work sharing arrangements or have been sent home due to bad weather conditions for a temporary period of time. These conditions entitle them to UI benefits, but do not count as regular unemployment in the trial sense. They are thus also deleted. Finally, we record that 22 treated and 24 non-treated either moves abroad or dies within our time period and are removed from the sample. We are thus left with a sample of 5,064 individualsof which 49.13% are placed in the treatment group after trimming the data compared to 49.07% before. Table 5 shows key summary statistics on the sample divided into gender and counties.
The sample primarily consists of workers with lower secondary or vocational educational degrees, on average they are in their late thirties and have accumulated on average 9-13 years of employment experience. The differences regarding age experience, and educational Table 5 is that we need to treat men and women as different samples and Southern Jutland and Storstroem as different samples. Men are relatively more experienced than women and individuals from Storstroem are more experienced than individuals in Southern Jutland at the time of entering unemployment. We also see some statistically insignificant differences in the educational levels for treated versus non-treated individuals. Finally, women entering unemployment are more likely to be married than men entering unemployment during the trial window. 6
Since the outcome in this paper is earnings after participating in QB it is important to check for individual earnings before entering the trial as well. If e.g. the random assignment procedure had over-represented workers with low pre-treatment earnings to the control group and we did not include this into our identification strategy, then we would end up overestimating effects of treatment. Therefore, Table 5 also shows average number of quarters employed and average quarterly earnings during the last four quarters before entering unemployment. Men, regardless of treated/non-treated on average earned 65,000 -69,000 DKK per quarter while women on average earned 51,000 -54,000 DKK per quarter -corresponding roughly to full time earnings for an unskilled worker. 7 The numbers reveal no statistically significant differences between treated and non-treated before the trial. However, although there are no average differences, there might be distributional differences. To check for distributional differences, Figure 1 shows the average quarterly earnings by quantiles for men and women in Southern Jutland and Storstroem. Around ten percent have no earnings in the last four quarters before entering the trial. It was a requirement for entering the trial that the individual worker was entitled to a full period of UI benefits. This does not necessarily mean that he or she should be working full time up until entering unemployment, though, as e.g. students who are members of a UI fund were also eligible. Figure 1 shows that there are indeed distributional differences within gender and county across treatment/non-treatment status. Low quantiles for men relate to higher earnings among treated than non-treated while the opposite is the case for high quantiles.
Also women in Storstroem reveal differences, only here in the opposite direction. To make sure that these (on average insignificant) differences does not drive the results, we weight our estimates with inverse propensity scores.
Besides controlling for earnings prior to entering the unemployment spell that triggered participation in QB, we also include hours worked and various socio-economic information, including dummies for marriage, occupational position during 2004 and educational degree, age, age squared, experience and experience squared when entering unemployment into the conditioning set. After estimating the propensity score for each individual we calculate an individual weight to be used in the final analysis as the inverse propensity score.
Ex Ante Expectations
When advancing an ALMP system we would expect effects to appear in two ways: (i)
The extra effort taken towards an unemployed worker should help build/rebuild skills and abilities needed to find and master a job. I.e. the effects follow from building upon human capital or by the removal of labor market frictions. (ii) Leisure time while unemployed is being taxed away, promoting the unemployed's search effort. Below, we go through how we ex ante would expect effects of the RCT to come about if it were (i) or (ii) that were dominating.
Human Capital and the Removal of Labor Market Frictions
According to theory, building upon human capital and removing labor market frictions, should actively help the unemployed worker towards better worker-firm matches. It might take some time, though, to acquire skills which may prolong unemployment and hence lower short term earnings. On the other hand, when a job is found, it is likely to have a prolonging effect on employment duration. We thus expect a positive impact on earnings in the medium to long term. Regarding effect expectation on the updated skill side, we need to go into the treatment structure. In the labor market context of 2005 and 2006, workers entering unemployment should participate in a short basic registration meeting and four meetings with a case worker during the first 30 weeks of unemployment.
QB consisted of three treatments, which all might build upon human capital/remove frictions, which otherwise induce difficulties to find matches between unemployed workers and vacant positions. If the unemployed worker e.g. train to perform better at interviews or to target vacancies, he can increase the probability of receiving an acceptable job offer. Job search assistance programs can thus assist the unemployed worker to find job offers matching his personal specifications, and enhance the probability of him leaving unemployment for employment. An early JSA program is therefore expected to lower the unemployment to employment duration, which increases the number of hours worked and thus earnings. Equally important, ceteris paribus, an early JSA program should aid the worker to find a good worker-firm match and the JSA effect is expected to be mainly positive on earnings. However, moving any labor market program to the early stages of an unemployment spell risks that unemployed workers close to the labor market, who themselves would easily find new employment, end up spending more time unemployed than otherwise. In this way, the JSA program might prolong unemployment, and thus lower short term earnings. Even if the JSA program prolongs unemployment, however, we would expect the worker to be better at matching with firms so we should see positive medium to long term effects.
When meeting with a case worker the unemployed worker has the possibility of discussing several issues. He can be updated with the current status of the local labor market, he can be advised as to other industries in need of labor, possibilities of updating human capital etc. A frequent meeting structure can therefore lead the unemployed in the direction of new job prospects, which might lower short term earnings but act as a stepping stone towards better earnings in the future. The frequent meetings can also be perceived as such a burden to the unemployed worker that he chooses to opt into any job, which might be a lower paying job than without the meetings. Such a path could be long lasting turning into negative short and long term earnings effects. Dolton and O'Neill (1996) examine the controlled experiment Restart conducted in the UK in 1989, in which workers who had been unemployed for six months were randomly selected to either participate in interviews with a PES office or not. They show that participating in interviews reduced overall unemployment duration. They also showed a strong threat effect of the meetings as well as improved chances for exiting from unemployment to employment. We would mainly expect zero or negative short term but ambiguous long term earnings effects.
Lastly, The early entry into labor market training has the possibility of affecting earnings in diverse respects. First, if an unemployed worker during the training scheme is building on his human capital in a manner of direct usage for a specific industry he might end up finding a job with positive short and long term earnings effects. If he has to change industry, the short term effects might be negative but acting as a stepping stone towards positive long term earnings effects. On the other hand, training can be such that it contributes with no usable human capital and at best does not affect earnings in either the short or the long term. Lastly, the training schemes might be perceived so intimidating that the unemployed worker opts out to any job, which might lower his earnings in the short term and possibly also in the long term, or it could rise earnings simply because working at a lower paying job for two weeks longer than a higher paying job might compensate when measuring total earnings.
As section 2 shows, the RCT setting was a mixture of intensifications of the labor market program in three dimensions; a two-week JSA program early in the unemployment spell, frequent meetings with a case worker, and earlier entry into a training scheme. The three treatments cannot be separated and if e.g. one treatment has positive effects but another has negative, then the estimated outcome will be a composition effect, and which dominates will be an empirical question. We do know, however, the rough timing of the treatments and the sequence of the treatments were such that first came the twoweek JSA program, then frequent meetings with a case worker and lastly a labor market training program. I.e., since no worker would enter a treatment unless he/she remained unemployed until the start of the treatment, we know that more workers experienced the JSA program than the frequent meetings and again than entering labor market training.
We would thus ex ante place more emphasis on the possible effects of the JSA program than on the meetings and lastly on the labor market training.
Although the setup of the programs were not dependent on the earnings of the unemployed workers prior to entering unemployment, it is likely that early intervention has heterogeneous effects across the earnings distribution. If the level of prior earnings is a signal of worker skills, then a worker in the top half of the earnings distribution is more likely to be able to find a new job him self without accumulating more human capital than a worker in the bottom half. On the other side, workers in the top half of the earnings distribution might also be those most prone to take in learning from labor market programs and to capitalize on the removal of labor market frictions, why it is not unlikely that this dimension would benefit high earners the most.
Taxing Leisure Time
While building upon human capital and removing labor market frictions lead to better worker-firm matches, taxing leisure time is more likely to be working as an incentive to shorten unemployment. This might have positive effects on short term earnings, but zero or negative effect on the worker-firm match and thus a short term effect on earnings should vanish in the medium to long term. These stylized effects might also depend on the unemployed workers' position in the earnings distribution, as UI benefits are dependent on former earnings. In the Danish UI system, as a basis, an unemployed worker is entitled to 90 percent of his former earnings (net of a gross tax of 8%) up to a maximum threshold of B. 8 If 90 percent of his earnings before registering as unemployed is below 82 percent of B, he receives .82B. This means that the replacement rate is heterogeneous in former earnings, and so will utility while unemployed be. The amount of time an unemployed worker is required to devote to ALMP is independent on his prior earnings, so the utility of leisure time while unemployed should be constant across prior earnings. We can therefore assume utility to be a piecewise linear function of UI benefits and leisure time. Figure   2 portrays a stylized version of such utility for non-treated, u n , and treated, u t , over the prior earnings distribution. All workers entering unemployment and drawn into the treatment group of QB will in this stylized example thus be worse off than if he had been placed in the control group with the same UI benefit level but with more leisure time on his hands. This leaves the treated with an incentive to search harder for a new job than non-treated. Additionally, given the lower overall utility while unemployed, treated workers will consequently lower their reservation wages and accept jobs with higher utility than u t but lower than u n . This path entails positive short term effects. Clearly, if the program had no other intervention but to tax away leisure time, we would not expect the treated worker to perform better in terms of worker-firm matches than non-treated in the medium to long term, so we should see no medium to long term effects. We would therefore only expect positive short term effects on earnings as a result of taxing leisure time.
Because of the non-linear utility function it is, moreover, likely that taxing leisure time has heterogenous effects across prior earnings. Figure 2 shows that all workers put into the treatment group loose the same nominal level of utility, however in real terms, the lower the level of prior earnings, the more relative utility you loose. On top of this, even though all workers loose utility because of treatment, workers with prior earnings above point A are simply being handed utility equivalent to having had lower prior earnings, but workers below point A receive a lower utility than the lowest possible they could have expected when entering unemployment. We would therefore overall expect all workers to respond to the taxing of leisure time, but the low earners to respond the most.
To sum up on ex ante expectations, if effects of participating in a program like QB were negative to zero or slight positive in the short term and positive in the medium and long term, we would then administer them to be the result of improved worker-firm matches through the accumulation of human capital and/or removal of labor market frictions. If instead we see positive short term effects but no medium and long term effects, there is evidence suggesting that the program worked primarily through taxing the leisure time of unemployed workers leading them to search harder for a job and accept otherwise unattractable job offers. We also expect treatment to affect workers differently across the earnings distribution. Accumulation of human capital and removing labor market frictions might benefit high earners the most while taxing of leisure time should primarily affect low earners.
Methodology
In its nature, an RCT delivers causal effects of treatment directly. However, as we have seen there are statistically insignificant differences between treated and non-treated prior to entering the trial that we wish to control for in order to increase our confidence to our estimates. We do this using propensity scores. Following Bitler et al. (2006) we also allow for heterogeneous effects within the earnings distribution and estimate quarterly impacts on quantiles.
We start by estimating propensity scores using logit regressions for each individual divided into our four samples; (i) men in Southern Jutland, (ii) men in Storstroem, (iii) women in Southern Jutland, and (iv) women in Storstroem. The logit regressions deliver estimated propensities of treatment,ρ, which we use to calculate weights for each individuals. I.e. for individual i with treatment dummy T i and estimated propensity scoreρ i , his weightω i is calculated asω
We then use this weight to estimate earnings distributions. As we distinguish between short, medium, and long term, we need to set up time horizons as well. Let short term denote one to four quarters after entering the trial, medium term denotes five to eight quarters and long term denotes nine to eleven quarters after entering the trial. Let S denote the set of quarters in our time horizon, S ∈ {(q 1 , q 2 , q 3 , q 4 ), (q 5 , q 6 , q 7 , q 8 ), (q 9 , q 10 , q 11 )} while S q denotes the number of quarters in S. The distribution of earnings in each of our samples for treated and non-treated is defined aŝ
where c ∈ {Southern Jutland, Storstroem}, g ∈ {men, women}, and t ∈ {0, 1} specifies the county, gender, and treatment respectively. N c,g measures the number of individuals in the sample and Y i,s is the realized earnings of individual i during quarter s. Lastly, 1
is the indicator function. Having defined earnings distributions, we can estimate the j'th specific quantile {ŷ j,t } 100 j=1 asŷ
With specified quantiles for both treated and non-treated individuals in each sample, we estimate Quantile Treatment Effects (QTE),∆ j , as the difference between treated and non-treated, i.e.∆ j ≡ŷ j,t=1 −ŷ j,t=0 .
We also estimate Average Treatment Effects (ATE) as
Confidence intervals on our QTEs are estimated by a bootstrap procedure of 1,000
replications given by following a number of steps:
A) We randomly draw N c,g individuals with replacement from the sample (c, g). With each individual we keep hold on all pre-treatment observables and information on treatment and quarterly earnings to form a bootstrap sample. B) We estimate propensity scores for treatment and compute the connected weights for each observation in the bootstrap sample. Note that, if an individual is drawn into the sample k times he will stay in the sample acting as k individuals with the same observed variables and outcomes.
C) Given the estimated weights in the bootstrap sample, we estimate bootstrap QTEs.
After the 1,000 replications, for each quantile, we sort the estimated QTEs from lowest to highest, and denote the 95% confidence interval as the interval bounded below by the 26th lowest value and above by the 975th highest value. 9
Results
In this section we present our findings on the average and quantile treatment effects of participating in QB on post-unemployment earnings. Table 6 shows estimated average treatment effects on quarterly earnings and on the number of quarters with employment one, two, and three years after entering unemployment. A quarter with employment is defined as a quarter with positive earnings. The table shows both weighted and unweighted estimates. First, we see that weighting earnings alters the estimates only slightly while there are some differences in weighted and unweighted estimates of quarters employed. Since we see some statistical differences between weighted and unweighted estimates, we hereafter focus on weighted estimates. In the short term average treatment effects on earnings are statistically significantly positive of around 4,000 DKK for men and insignificant at the 5% level for women. It seems to be somewhat driven by treatment increasing the average number of quarters employed. Medium and long term earnings are only affected by the treatment for men in Southern Jutland, while the average impact has vanished for men in Storstroem during quarters 5 to 8 and 9 to 11.
Average Treatment Effects
The magnitude of treatment impacts grows from short term to medium and long term for men in Southern Jutland. This might be caused by the fact that quarters employed are increased in the short term which gives rise to an indirect effect since extra employment delivers more experience and human capital which again might increase future earnings.
The overall picture shows that workers in Southern Jutland gain more from treatment than workers in Storstroem and men gain more than women. The county difference is consistent with labor market tightnesses shown in Table 2 . Besides the labor market tightness difference, Southern Jutland used private providers to carry out the meetings while Storstroem had them in-house. If the case workers hired by private providers were more specialized in holding meetings with unemployed workers than those at the PES then we would see results across counties equivalent to the ones in Table 6 . The results of positive short term effects and statistically insignificant medium and long term effects for men in Storstroem and (insignificantly) for women suggest that for these samples it is the taxing of leisure time that is the main driver of the effects. For men in Southern Jutland, the evidence goes towards human capital accumulation and/or removal of labor market frictions. The effects are also in line with the results of Graversen and van Ours (2008b) , Rosholm (2008) , and Blasco and Rosholm (2011) who find QB to shorten unemployment duration for men and women, and to lengthen subsequent short term employment duration for men. The first observation is that approximately 10 percent of men and 20 percent of women have no earnings during the first to fourth quarter, which explains the zero differences in the bottom earnings distributions. Second, examining the same trial, Graversen and van Ours (2008b) find that the exit rate to employment rose considerably during the first eight to twelve weeks after entering unemployment for the treated, and especially so for men. I.e. we should expect treatment to have positive effects on earnings in the low end of the distribution, as this means more treated than non-treated spend time employed and will thus be able to extract earnings. This is exactly the pattern that we find. All samples reveal both positive impacts for all quantiles and much clearer impacts in the lower quantiles. Both of these observations also concur with effects of taxing leisure time. As Graversen and van Ours find, we also find that in the short term women respond less than men towards the treatments. On the other hand, men show statistically significant short term impacts on earnings from early interventions for all quantiles below the 60th. Comparison of the quantile estimation with the average estimated impact reveals that for men in Southern Jutland the clear positive effect among quantiles 10 to 40 is underestimated by the ATE while quantiles 1 to 10 is overestimated, as none of these actually find employment during the first to fourth quarter after entering unemployment. Graversen and van Ours (2008b) show that less than 15 percent were still unemployed 43 weeks after entering unemployment. So since most workers found employment within a year, then most treatment impacts -besides potentially an indirect experience effectfound in the short term will have vanished when moving to the medium and long term, if QB treatment had no other effect than on the exit rate to employment. Figure 4 and 5 show that this pattern indeed seems to be the case, besides for men in Southern Jutland.
Quantile Treatment Effects
Men in Southern Jutland have the same pattern in the medium and long term as in the short term, indicating that the early intervention not only affected the short term exit rate to employment, but also increased the employment participation, and thus earnings five to eight quarters after entering unemployment. On the other hand, women in Southern Jutland reveal an insignificant negative impact that is relatively constant over quantiles in the medium term. In Storstroem county, men's earnings are still affected positively in the medium term, however insignificantly, while women have close to zero impacts from the early intervention in the medium and long term.
Comparing with the presented results with labor market frictions presented in Table 2 and unemployment rates in Table 1 indicate two reflections of the effects from the RCT: (i) Mens' earnings were overall more affected by treatment than womens'. This is consistent with a higher unemployment rate among women than men in both counties during the post-treatment period. (ii) In Southern Jutland, the county with lesser unemployed per vacancy during the analysis period, we saw that mens' earnings were subject to a permanent effect compared to the temporary effect for men in Storstroem. Since we find positive effects in the short term for all samples, and only medium and long term impacts in one sample, it suggests that the taxing of leisure time aspect is the dominating factor in treating with an early intervention. Had human capital or job search capabilities been improved as a result of the interventions in QB, we would have seen substantively significant impacts of earnings not only in the short term but also in the medium and long term. We only observe such a pattern for men in Southern Jutland. However, to conclude evidence for the taxing of leisure time theory from figure 3 to 5 implies assuming that QB was rank preserving in the earnings distribution, i.e. that QB had impacts on earnings but no impact on where in the relative distribution an individual lies pre-and post-unemployment. Optimally, we could test this assumption by non-parametrically estimating QTE's for each pre-unemployment earnings quantile.
Such a method unfortunately requires many observations in general and with samples of approximately 500 treated and 500 non-treated leaving only five individuals within each percentile it does not deliver enough power for such an estimation. Instead we estimate QTEs for three subsamples: (a) individuals with earnings less than 42,000 DKK during the last quarter before entering unemployment (Low earners), (b) individuals with earnings between 42,000 and 51,000 DKK during the last quarter before entering unemployment (medium earners), and (c) individuals with earnings higher than 51,000 DKK during the last quarter before entering unemployment (high earners). 10 Table 7 shows ATE estimates on unweighted earnings for each sample in the short term. Two important questions can be answered from Table 7 : (a) Is an assumption of rank preservation justified? And (b) are there evidence supporting the taxing of leisure time or the human capital dimension? Regarding (a), rank preservation would be justified if we find that low, medium, and high pre-unemployment earners on average were also low, medium, and high post-unemployment earners, respectively. Given the discussion in section 3 then, regarding question (b), if it is the taxing of leisure time aspect that is dominating, we would expect that most effects of treatment occur among low preunemployment earners. On the other hand, if treatment effects mainly come out among high pre-unemployment earners, then there is evidence towards removal of labor market frictions for those most likely to be prepared to take up a job without further training.
10 42,000 DKK is chosen because it is the upper thresholds needed to receive the lowest level of benefits. Likewise, 51,000 DKK is chosen because it is the lower threshold for receiving the highest benefit level. The point A from Figure 2 should thus be found within the medium earners. Although most ATEs in Table 7 are insignificant, the overall picture does seem to point towards supporting rank preservation as a common feature across samples, as we see higher average post-unemployment earnings for medium earners than low earners and for high earners than for medium earners. Regarding evidence for the taxing of leisure time aspect versus human capital/labor market frictions, we find support from men in Storstroem and women in Southern Jutland towards the leisure time aspect, and from men in Southern
Jutland towards human capital accumulation/removal of labor market frictions.
Conclusions
This paper uses a randomized controlled trial of an early effort in labor market programs in Denmark to analyze distributional effects on post-unemployment earnings. The treatments were a job search assistance program, frequent meetings with a case worker, and faster entry into labor market training. We find that men react more to the early interventions in the short term than women and that Southern Jutland treated react more than Storstroem treated. We show that estimating average treatment effects cover over heterogeneous effects in the short term as there are clear heterogeneous impacts dependent on the earnings distribution. We find only limited evidence supporting that treatment have permanent impacts further than in the short term, however, when we do find medium and long term impacts, they seem to be associated with impacts on individuals with high earnings before entering unemployment whereas short term impacts that vanish are related to individuals with low earnings before entering unemployment. Of the different channels expected to have an impact on the effect of treatment, we thus find that the mere taxing of leisure time while unemployed seems to drive the results in three of four samples. We thus find that advancing the entry into active labor market programs have short term impacts on postunemployment labor market outcomes, but not necessarily medium or long term impacts.
And since the effects predominantly comes by taxing of leisure time, they could probably have been delivered at a lower cost.
